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Rarity of microsatellite alterations in acute myeloid leukaemia
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Summary We have analysed samples from 20 patients with acute myeloid leukaemia for microsatellite
alterations by comparing constitutional DNA and DNA from leukaemic samples. Twelve microsatellites were

amplified by PCR and investigated for novel bands, indicative of microsatellite instability, or for loss of
heterozygosity. Out of 215 paired amplifications, no additional bands were observed at any locus in any of the
samples analysed and loss of heterozygosity was found only as four loci from three patients. These results
suggest that microsatellite alterations are very uncommon in acute myeloid leukaemia.
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It is well established that tumorigenesis is a multistep process
that may involve alterations of both oncogenes and tumour-
suppressor genes. Recently, a novel mutational mechanism
involving DNA mismatch repair has been described in solid
tumours such as hereditary non-polyposis colorectal cancer
(HNPCC), HNPCC-associated malignancies and some
sporadic cancers including colorectal, gastric, bladder and
lung cancers (Aaltonen et al., 1993; Thibodeau et al., 1993;
Liu et al., 1994; Fong et al., 1995; Gonzalez-Zulueta et al.,
1993; Tamura et al., 1995). Five DNA mismatch repair genes
have been cloned so far: hMSH2 and DUG, which are
homologous to the prokaryotic mismatch repair gene mutS,
and hMLH1, hPLMSI and hPLMS2, which are homologous
to mutL (Fujii and Shimada, 1989; Leach et al., 1993;
Papadopoulos et al., 1994; Fishel et al., 1994; Bronner et al.,
1994). Mutations in any of these genes have been associated
with genomic instability and may therefore contribute to
malignant growth. Microsatellite instability is an indicator of
defective DNA mismatch repair and is defined by a change in
the number of core repeats at multiple polymorphic
microsatellite sequences, which are dispersed throughout the
genome.

Acute myeloid leukaemia (AML) represents the great
majority of acute leukaemias in adults with an annual
incidence of up to 11 per 100 000 in the Western world
(Hernandez et al., 1995). Apart from non-random chromo-
somal translocations, which are observed in about 20% of all
AML cases (Rabbitts, 1994), little is known about
mechanisms responsible for leukaemogenesis. Here we report
on microsatellite instability and loss of heterozygosity (LOH)
in 20 patients with AML.

Materials and methods

We have investigated blood or bone marrow samples that
contained more than 80% blast cells from 20 patients with
AML (primary AML, n = 17; secondary AML following
myelodysplasia, n=3). Samples were classified according to
the French-American-British classification as FAB Ml,
n = 3; M2, n = 6; M4, n = 11. DNA was extracted according
to standard protocols and leukaemia DNA was compared
with constitutional DNA obtained from buccal epithelial cells
as described previously (Silly et al., 1994). DNA (50 ng) was
used for PCR amplification of 12 different microsatellites,
consisting of either di- or tetranucleotide repeats and located
on nine different chromosomes (Table I). Primers were

selecied that amplify microsatellites located within known
tumour-suppressor genes or at sites that are commonly
deleted in sporadic cancers or hereditary cancer syndromes.
The primer sequences were obtained from the Genome
Database, Baltimore, MD, USA, or published elsewhere
(Silly et al., 1994; Gao et al., 1995; Jones et al., 1992; Spirio
et al., 1992). PCR was performed with one primer labelled
with [y32P]dATP for 30 cycles of amplification and the
reaction products were resolved on 6% denaturing poly-
acrylamide gels followed by autoradiography. The samples
were assessed for additional bands in the tumour DNA,
which would indicate microsatellite instability, or for loss of
bands in polymorphic individuals, which would indicate
LOH. The median heterozygosity of all primer pairs was
70% (range 28-93).

Results and Discussion

Out of 215 paired amplifications, no additional bands were
observed in any of the tumour samples at any locus.
However, LOH was detected in three patients at four
different loci. Representative examples of paired amplifica-
tions at three loci are shown in Figure 1 and the complete
results are summarised in Table I. One patient had AML Ml
transformed from myelodysplasia and showed LOH at two
loci: at the APC locus at chromosome 5q21 (Figure 1; patient
1) and at an lilpl5 locus (not shown) that is frequently
deleted in patients with the Becksmith-Wiedemann syn-

Table I Characterisation of microsatellites studies and number of
informative cases showing LOH. Primer pairs APC, RB, CRYB2A
and D17S855 are located within or very close to the adenomatous
polyposis coli, retinoblastoma, neurofibromatosis 2 and BRCA 1
genes respectively; all other primers map to chromosomal bands that

are frequently deleted in various solid tumours or leukaemias
Chromosomal Core Hetero-

Marker region repeat zygosity (%) LOH

D3S1029 3p2l CA 74 -

APC 5q21 -22 CA 80 1
D6S248 6p2l CA 70 -

D6S281 6q27 CA 30 -

D7S506 7pl3 CA 55 1
D8S201 8p22 -ter CA 88
D1IS935 lipl3 CA 58 -

TH llpl5 TCAT 88 1
RB 13ql4 CTTT 63 1
IMG 17pter- 12 CA 93
D17S855 17q21 CA 61
CRYB2A 22ql1 - 12 CA 70
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Figure 1 Representative examples of microsatellite analysis at
the D7S506. D3SI029 and APC loci. C. constitutional DNA. L.
leukaemi-a DNA. Patient 2 15 consitutionally polymorphic at
D7S506 but the leukaemia DNA shows loss of the smaller allele
Similarly. patient 1 shows loss of heterozygosity at the APC locus.
No novel bands in the leukaemia DNA. 'indicating microsatellite
instability, are evident in any case.

drome. This patient had multiple cytogenetic abnormalities,
including loss of chromosome 5 but no apparent chromo-
some 11 lesions. Another patient with AML M4 revealed
LOH at 7p13 (Figure 1; patient 2) but no cytogenetic data
were available. A third patient with primary AML M2 and a
normal karyotype showed LOH at 13ql4 (not shown), a
microsatellite marker within the retinoblastoma gene.

Defective DNA mismatch repair mechanisms have been
recently described in some familial and sporadic forms of
cancers. Depending mainly on the type of cancer, micro-
satellite alterations have been observed at a single locus or at
multiple loci, but it is not entirely clear whether micro-
satellites consisting of dinucleotide repeats are more
frequently affected by instability compared with those
consisting of tri- or tetranucleotide repeats (Wooster et al..
1994; Peiffer et al.. 1995). Relatively few data are available on
microsatellite instability in haematological disorders. Wada et
al. (1994) reported that genomic instability is associated with
the evolution of chronic myeloid leukaemia to blast crisis, but
we were unable to confirm this observation (Silly et al.. 1994).
Robledo et al. (1995) showed a case of non-Hodgkin
lymphoma that had microsatellite instability at several loci
but out of ten AML patients studied, instability was found at
only a single locus from one patient. In this study, we have
analysed 20 patients with AML for the presence of
microsatellite alterations at 12 different loci. but found no
evidence for microsatellite instability. However. AML is a
heterogeneous group of disorders with respect to both clinical
features and mechanisms of leukaemogenesis, so we cannot
exclude the possibility that microsatellite instability may be
found in rare cases. LOH is frequently observed in solid
tumours and may indicate sites of tumour-suppressor genes
involved in tumorigenesis. We observed LOH in only 3,20
AML patients (Table I), suggesting that the loci investigated
play no consistent role in leukaemogenesis of AML.
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